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3. “he probable variation of the values is conveniently 
small. 

4. The probable variation when converted into units 
of pressure, gives an accuracy of reduction which is very 
satisfactory, even for long air columns. 
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TEMPERATURES VERSUS PRESSURES A S  DETERMI- 
NANTS O F  WINDS ALOFT.’ 

By W. R. GREQQ, WEATHER BUREAU. 
[Author‘s Abstract.] 

From theoretical considerations a certain definite rela- 
tion is expected to exist between the pressure gradient, 
indicated on synoptic weather maps and the wind at a 
short distance, some four or five hundred meters, above 
the surface. Observations with kites and balloons show 
that this relation does exist, when averages are con- 
sidered, but that wide variations are frequently found in 
individual cases. These variations are due partly to 
incorrect sea-level ressure reductions, partly to too 
much smoothing of the isobars, but principally to 
departures of horizontal temperature distribution from 
normal conditions. 

quickly depart from those indicated by the pressure 
adient and the princi le of “gradient winds’ breaks 

change over extended areas, the free-air winds conform 
very closely to the surface pressure distribution and 
indeed under these conditions anticyclones and cyclones 
are found to continue as such to great altitudes. The 
first t pe is most frequently found in winter and the 

all cases it is the temperature distribution that is the 
controlling factor. Two illustrations are given: One 
shows the conditions on December 17, 1919, when a very 
steep south to north temperature gradient produced over 
the entire countr east of the Rocky Mountains, free-air 

sections with the surface ressure distribution. (A note 
on this appeared in the ~ O N T H L Y  WEATHER REVIEW, 
Dec. 1919, 47: 853-854.) The other illustration shows 
the conditions on March 23, 1920, when absence of any 
marked latitudinal temperature gradient resulted in free- 
air winds closely following the surface isobars to heights 
of 4 to 8 kilometers. 

Studies based upon observations in Europe indicate 
that anticyclones are warmer than cyclones at  all levels 
in the tro osphere. In  the United States the reverse 

If, for example, there is a stee 
latitudinal temperature gradient, the free-air win R s 

%wn. if, on the other i and, there is little temperature 

secon B in summer, but occasionally in other seasons; in 

west-northwestery F winds, quite at variance in many 

condition Ill as been found. The reason for this differ- 
1 Presented before American Metearolo(llcsl Sodety. Washington, D. C., Apr. 22, Ism. 

ence is not that different processes are in operation, but 
that in Europe the effects of urely dynamic heating and 

importation of cold and warm air by winds with a 
northerly or souther1 component, whereas the reverse is 

ents resulting from chan es in air density due to these 

those at sea-level and show that LOWS end backward 
with altitude to the northwest and HIQHS to the south- 
west. Hence, in the upper levels winds with a northerly 
component (usually northwesterly) blow across the sur- 
face HIGHS, and winds with 8 southerly component 
(usually southwesterly) across the surface LOWS. These 
are average conditions. Variations from them are of 
course produced by variations in surface and free-air 
temperatures from the normal. A careful study of these 
temperature variations gives valuable aid not only in 
forecasting free-air winds, but also in predicting the move- 
ments of cyclones and antic clones, and therefore the 

cooling are more pronounce C F  than are those due to the 

true in the United B tates. The free-air pressure gradi- 

currents of warm and col d air are decidedl difTerent from g 

accompanying changes in s ur? ace conditions. 

DETECTION OF STORMS AND THEIR TRAVEL BY RADIO 
EQUIPMENT. 

By  Lieut. (j. g.) C. N. KEYBER. 
[Navy Department, Washington, D. C., June lU, lSao.1 

The perfection of radio apparatus for securing compass 
bearings by ships and aircraft paves the wa for the 

. $he question of static has been the subject of con- 
si inf erable investigation by those interested in radio trans- 
mission as well as those interested primarily in meteor- 
olog and meteorological prognostication. Those inter- 
es te i  in radio attacked the roblem, h t ,  in respect to 
its elimination from the fie1 I f  of radio transmission as a 
whole, and later, when this failed, in res ect to the elimi- 

The first problem resolved itself into fbding out during 
what periods, in what articular localities, and under 
what conditions static Sisturbances prevented or hin- 
dered the receipt of radio messages, in order that times 
of transmission and locations for stations might be de- 
termined upon to eliminate this difficulty. These at- 
tempts at  eliminating static did not prove successful. 
As a result the next attempt was made to eliminate static 
interference from the receiving set itself, and in this much 
greater pro ess has been made. The latest develo - 
in damping considerably, 3 not entirely eliminating, the 
interference from static disturbances. 

The problem, from the meteorologist’s standpoint, is 
not to devise means of eliminating static from radio re- 
ceiving, but, to associate the various types and intensities 
of static with the approach, movement, and intensity of 
local and general electrical storm, and of forecasting the 
approach of the same. The advent of aviation, more 
especially of “lighter-than-air” craft has made the fore- 
casting of this tvpe of storm of vital importance. 

The matter of detecting storms in their travel by the 

and is as yet an open field for the experimenter as we I use of radio equipment is still in its experimental sta 

as the amateur meteorolo ’cal and radio enthusiast to 

will be a part of the regular equipment of all meteoro- 
logical stations, and when the reporting of static will be 

develo ment of a new phase of meteorologic J forecast- 

nation of this interference from the ra cf ‘0 receiver itself. 

ments in ra%o receiving e uipment have been success P ul 

enter. The time will proba B ly come when storm detectors 
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an im ortant part, during certain seasons, of all meteoro- 

Some ori,g$nal and important experimental work alon 
this line has been cairied on by Lieut. W. F. Reecf 
U. S. N., aerological officer of the naval air station, Pen- 
sacola, F1a.l Lieut. Reed has been successful by the use 
of a radio receiver and direction finder to forecast the 
approach and movement of electrical disturbances over 
that particular portion of the Gulf covered by aviation 
operations from the Pensacola base. He has been able 
to detect the approach of these storms long before any 
local signs give warning of their approach and has been 
able to plot the movement of these storms, the directions 
from and to which they are moving, as well as their in- 
tensity. By this means he has been able to make the 
aviation operations from this base safer and much more 
successful. During the coming hurricane season it is to 
be hoped that this station, as well as otheis, may he able 
to carry on some estremely valuable experimental work, 
which in time may lead to the use of radio as a valuable 
aid to the hurric.a:ie-report,ing service in the Gulf and 
Caribhan. 

The field is lar e and there is need for considerablr- 
experimental worf on the part of meteorologisti! RC- 

Our presetit, 
?orecasts of probability of the formation ancl approtwh 
of electrical disturbances and rather indefinite notice of 
their movements should in time be superseded by forc- 
casts of a more definite nature, telling when t.o espect 
the disturbances at  certain point.s, the direcbion ancl rate 
of movement, and their intensity. This type of service 
is at resent rendered on a large scale in so far as t.he 

nearly every one of these st.orms the position of their 
centers and the direction and rate of their movement is 
unknown for many hours, and in many cases days, by 
the forecasters who are charged with tlie task of report- 
ing them, due to a lack of reporting stmatioils over great 

logica r reporting services. 

uainted and in touch with radio work. 

West P ndian hurricanes are conceriierl, hut. in the cme of 

I Further detaik of Lieut. Rwd'swork wlll appear in a later isue or the REVIEW. 

areas of the Gulf and Caribbean during the pro ess of the 
storm. On thefiixt notice of their formation an !3 approach 
most vessels strike for port. Radio equipment, in addi- 
tion to the broadened program of aerological observation, 
title reports, and Ierhaps even vessel patrols now planned 
by the Weather B ureau, may in time fill this gap. 

AEROLOGICAL OBSERVATIONS IN THE WEST INDIES. 

It is generally thought that tropical cyclones (hurri- 
canes) move approsimately in the direction and with the 
speed of the air in the strata at  no great height above 
the surface. If this be true, it is very desirable to 
obtain observations of free-air wind conditions on all 
sides of hurricanes, particularly on the north and west 
sides. Alt,hough working under severe restrictions of 
funds and personnel, the Weather Bureau is undertaking 
a campaign of this sort for the hurricane season of 1920, 
July to November, inclusive. Stations are bein 
eyuipped and will he operated at San Juan, P. R., an 
h e y  West, Fla., in addition to those indhe Gulf States 
nt -ivhich observations are now being made by the 
Wcnther Bureau at  Groesbeck, Tex., and Leesburg, Ga.; 
by t,he Meteorological Section of the Signal Co s at 
Ellinrt ;n Field and Kelly Field, Tex.: and by the 3 aval 
Aern)l:iqical Section at  Pensacola, Fla. Moreover, two 
IIC A-, stzitti, ,118 are being organized by the Navy a t  Colon 
and Ssnt.1 Doniingo. These nine stations form a. net- 
wLirk ivhich, it is believed, will furnish information of 
qreat. value in the study of these destructive storms and 
in forecasting their direction and rate of movement. 
Moreover, the observations will be taken regularly twice 
each day, irrespective of the occurrence of hurricanes, 
and will, therefore, give us data as to trades, antitrades, 
etc., of the utmost interest from a theoretical point of 
view and of inestimable benefit in their practical applica- 
tion. It is probable that some of the stations will be 
continued throughout the year and that many others will 
be added, if funds permit, during the next two or three 
years.- 1V. R. Gregg. 

% 

THE MEASUREMENT OF TEMPERATURE, WITH SOME REMARKS ON OTHER PHYSICAL MEASUREMENTS, AND APPLI- 
CATIONS T O  METEOROL0GY.a 

a Delivered in part before Am Met1 8oc Apr 22 19m 
1 These Are concepts, togethe;with'thai'of nbsdtr a& necessary and sulficieiit for 

the corndete description of the universe so Iar as It 'is at present known to us from 
observation: the Objective universe however, is i te l f  composed of only matter and 
energy-the other indeflnables are dot stnctly spmklnp but onlv crerlians 
of the mind, milcluional frame8 irnpasrit~#%~knjacrsr for convdience in'studg and 
interpretation. C/. H. Poincare: Foundations of Science: and K. Pearsmi: Ormimar of 
Science. * A. W. €tucker: On the suppressed dimensions of physical quantities. Phil. Mag.. 
(5), 27, IM-114, 1889. 

The practical application of the above theory consists of 
the selection of tlie fundamental units, the construction 
of standards, and the devising of measuring instruments 
which may be calibrated by comparison with thestandards. 

a &e, f. g. R. C. Tolman: The measurable quantities of physics. Phys. Rm., (2), 9. 
37-953 1917: 

4 W. katson: Textbook of Physics, new ed. London, 1911, pp. 5,334; Rucker, op. cit. 


